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I. INTRODUCTION
Sport training has been known to have many benefits for health and physical fitness. Besides being able to increase the cardiovascular fitness, several research results showed that sport training with mild intensity, is able to inhibit infectious diseases, cancer, and the risk factor of cardiovascular, diabetes, and osteoporosis [1] . Corbin, et al stated that sport training, if done regularly, is able to increase the health level and is able to help someone to prevent diseases. It can become part of medication towards diseases [2] . Physiologically, training limits physical stress to the body that enables produce adaptation responses. Physical training is suggested as far as the body is able to adapt with the given excessive load. Training in high intensity is able to induce specific adaptations that enables the body to function efficiently. Sport training will also produce free radical. It is caused by training and is able to increase the oxygen up to 20 times and the muscle up to 100 times. The sport training may lead to ischemic perfusion. During sport training, temporary hypoxia may occur at several organ tissues that are not active such as kidney, liver, and intestines. Sport training with high intensity with maximum arterial pulse from 80-85% , may cause the tendon fiber to become hypoxia because, during the training, the muscle contracts strongly, squeezes the intramuscular blood vein in the active muscle, which causes the blood flow to decrease to the active muscle. After training is finished, the blood is back to various organs that lack blood flow, so reperfusion occurs that causes several free radicals in the circulation. [3] . Maximum sport training causes metabolism increase in the body. The oxygen use increases especially by the contracted muscle, hence causing an increase in the electron leak from the mitochondria that become free radicals [4] . Sport training adaptation is also known to produce antioxidants, such as catalase (CAT), superoxide dismutase (SOD), and Glutathione Sulfur Hydroxyl (GSH) [5] [6] . Antioxidant defense is needed for a cell, because cells will continue to form oxygen freeradicalsthat is, reactive oxygen species (ROS) during the respiration process or inflammation condition [7] . The excessive free radical production in the body triggers the condition called oxidative stress. Malondialdehyde (MDA) is the end product of fat peroxidation used as biological biomarker. SOD enzyme is the main endogenous antioxidant that has important role directly in protecting the cell from free radicals, and indirectly maintain the oxygen balance that is toxic in nature [8] .Erythrocyte is a very vital body cell and it is also prone toward free radicals. The formed antioxidant in the erythrocyte is superoxide (O.2-), Hydrogen peroxide (H2O2) and peroxyl radical (ROOD.). The free radical source can come from 1) The increase of auto oxidation process of Haemoglobin (Hb) becomesmethemoglobin, 2) The increase of electron transport system in mitochondria, 3) The built up of lactate acid, 4) The increase of xanthine oxidase (XO), and 5) The increase of catecholamine production [9] .
The research is done to know the adaptation response of training sports towards free radical production and the antioxidant activities with varied results. Several researches showed that training is able to increase the free radical production significantly, while several other researches showed the contrary. It is influenced by several factors, such as, training program differences, cell type measured, research subject and measurement method. The difference in the training program causes different results in the free radical production. It relates with the intensity and training duration. The research was done to know the training adaptation towards the oxidative stress level decrease and the increase in both antioxidant capacity and resistance erythrocyte membrane.
II. METHOD
This research is a quasi-experimental, with a randomized group study design pretest and post-test design. Based on Table 1 , it Showed mean ± standard deviation (SD) of pretest, post-test and delta (posttest -pretest). The dependent variables, consists of: 1) Blood plasma MDA level as indicator of oxidative stress level, 2) Blood plasma SOD activity as indicator of antioxidant enzyme capacity and 3) Osmotic fragility of erythrocyte (OF) as indicator of resistance of erythrocyte membrane. Based on Table 3 , it can be presented that all vector components do not contain zero value. This means that interval training and continuous training gives influence at the oxidative stress level decrease and increase in both antioxidant capacity and resistance of erythrocyte membrane. Statistically, there is no significant differences in the influence between interval training and continuous training toward dependent delta variable. This means that the research results of the difference effectiveness of the influence between interval training and continuous training can't be generalized at population. To know how much the difference effectiveness of the training influence toward the four dependent variables is in the research, it can be seen in table. Table 4 below. IV. DISCUSSION
In table 1, it shows that the delta data (post-test minus the pre-test) MDA variable as an indicator of the degree of oxidative stress at both interval training and continuous
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training decreases while the SOD variable as an indicator of antioxidant enzyme capacity, both at interval and continuous training has increased. This means that the adaptation of interval training and continuous training can reduce the degree of oxidative stress and has the effect of increasing the antioxidant enzyme capacity respectively. Likewise, the variable Osmotic fragility (OF), as an indicator of the resistance erythrocyte membrane, both in interval and continuous training was decreased. This means that there was an effect of interval and continuous training adaptation on increasing the resistance of erythrocyte membrane cells.
Based on Table 2 , the results obtained with sig. 0,000 < α = 0,05, showed that the influence of interval and continuous trainings is significant towards dependent variable in the oxidative stress level decreases and both the antioxidant capacity and the resistance of erythrocyte membrane increases. This is caused by interval and continuous training with frequency theof 3 times a week, with the intensity which was increased gradually, during the training period of 8 weeks. Table 2 can also be concluded statistically between interval training and continuous training, with no significant differences toward the influence of the components of dependent variables.
From Table 3 , Analysis results of Simultaneous Confidence Intervals of Interval training can be concluded as follows:
There is a significant difference between MDA level of interval training of pretest and post-test, in a case where there is a decrease of oxidative stress level caused by interval training. Oxidative stress decrease caused by interval training is at least 36,546 ng/ml. There is significant differences between SOD interval training capacity of pre-test and posttest in increasing the antioxidant activities caused by interval training. The antioxidant activity increase is caused by interval training of at least 12,176 μ/ml. There is also a significant difference between pre-test and post-test in decreasing the hypotonic solution concentration in the erythrocyte osmotic fragility caused by interval training, caused by the increase of erythrocyte membrane resistance whose increase is at least 0,010 %.
In Table 3 , Analysis results of Simultaneous Confidence Intervals can be concluded as follows;
There is significant differences between pre-test and posttest in decreasing the oxidative stress level caused by continuous training. Average decrease of blood plasma MDA level (as indicator of oxidative stress level) caused by continuous training is at least 63,046 ng/ml. There is significant differences between SOD capacity (as the indicator of antioxidant activity) of continuous training of pre-test and post-test in increasing the antioxidant activities caused by continuous training. Iincrease in Antioxidant activity is caused by continuous training of at least 10,392 μ/ml. There is significant differences between pre-test and post-test that is caused by continuous training in decreasing the hypotonic solution concentration in the osmotic fragility, causing the increase of erythrocyte membrane resistance average caused by continuous training of at least 0,010 %.
Discussion of the results of oxidative stress levels
In this research, blood plasma MDA level (as indicator of oxidative stress level) that is malondialdehyde, is lipid peroxidation in the body because of free radicals showing how the oxidative stress level occur. Intensity training or high intensity causes the free radicals that is considered as the damage cause of the cells such as muscle and heart [4] . High free radicals that are not balanced by antioxidant increase will cause stress at cells called oxidative stress [4] . Training with high intensity will increase the reactive oxygen formation and species nitrogen (RONS), in this case produce an imbalance between oxidant and antioxidant. It occurs at anaerobic and aerobic trainings [10] . Training done with appropriate dosage, will also lead to the high radicals formed at the body but the body adaptation towards training will be able to form antioxidant substance so as to overcome the formed free radicals.
According to Sandeep and Hassan, high intensity interval training for 8 weeks produces aerobic capacity increase and decreases the peroxidation lipid [11] . Aerobic training for 12 weeks causes the CAT and SOD level increase as indicator of antioxidant status increase, and both the MDA level as the indicator of oxidative stress decreases [12] . Cunningham, et al, studied about the influence of training sprint, twice a week, for 12 weeks at mouse, obtained results of MDA level decrease. It proved that the training sprint in high intensity is able to decrease the oxidative stress level [13] . The results of Lambertucci, et alstated that aerobic training is able to decrease TBARS (81%) and increases the antioxidant enzyme activities such as Cu,Zn-SOD [14] . Research results of Araújo, et al (2013) stated that, with aerobic training, 5 times a week, for 8 weeks obtained the antioxidant enzyme activity increase (superoxide dismutase, Catalase and glutathione peroxidase), and MDA level decrease in Training adaptation causing the oxidative stress adaptation at muscle cell [15] . From the research, it is known that the impact of adaptation of interval training or aerobic continuous training causes the oxidative stress decrease with a decrease in blood plasma MDA level and oxidative stress at muscle cell.
In this research, the MDA level pre-test results between interval training and continuous training group, have no significant differences. It showed that initial condition of oxidative stress between training interval and continuous training groups are not different significantly. At the testing results between pre-test and post-test of MDA level, either at interval training or continuous training group, there is significant differences, and results at post-test showed a decrease. It showed that adaptation of interval training and continuous training are able to increase the antioxidant capacity in the body, hence able to overcome the free radicals occurrence, especially because of physical training done.
Results of blood MDA level delta between interval training and continuous training groups showed no significant differences. The results showed sig. 0,403 < α = 0,05 and that interval training and continuous training are good in adaptation of training hence able to increase the antioxidant to overcome the formed free radicals and also, the oxidative stress can be decreased. Based on Table 4 obtained, it showed that the sample in decreasing the oxidative stress level is more effective by continuous training of 13,49%, while at interval training it's 7,59%.
Discussion of the results of the antioxidant enzyme capacity
In this research, blood plasma SOD, superoxide dismutase, activity (as indicator of antioxidant enzyme capacity),) is
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primary antioxidant enzyme in body that is very prominent [16] . In the research, the SOD activities is used as the indicator of antioxidant indicators in the body. Antioxidant is the compound which is in low level, serving to prevent and suspend the bio molecular oxidation. The compound reacts with free radical (RONS) or prevent the formation of new free radicals [17] . There are two antioxidant namely; Endogenous antioxidant, that includes superoxide dismutase (SOD), catalase, glutathione peroxidase and glutathione enzymes and Exogenous antioxidants which are obtained from diet including vitamin E, vitamin C, coenzyme q10 and carotenoids [4] .
Sport training is known to be able to increase the antioxidant production such as, catalase (CAT), superoxide dismutase (SOD), and Glutathione Sulfur Hydroxyl (GSH) [5] [16]. During sports, the enzymatic endogenous antioxidant and diet rich in antioxidant, they are able to decrease cytokine production by neutralizing directly the RONS. Resistance training done continuously decreases the level of hydrogen peroxide in the mitochondria, hence leading to decrease in oxidative stress and increasing the antioxidant defense system [7] [18]. Clarkson and Thompson, stated that chronic training is able to increase antioxidants [19] . The previous research from Sen and Ji (in Gul, 2003:53), shows aerobic training, if done regularly, is able to increase antioxidant defense. Clarkson and Thompson found out that in a trained runner, the erythrocyte enzyme activity level (superoxide dismutase, glutathione peroxidase, and catalase) is higher than untrained subjects [19] . Training done irregularly causes more oxidant than antioxidant so the oxidative stress will occur.
High intensity training adaptation intermittently at the football athletes increase the activity of CAT and SOD enzyme as the indicator increases the antioxidant status activity [1] , while according to Sandeep and Hassan, high intensity training for 8 weeks causes the increase of maximum aerobic capacity and decrease the peroxidation lipid [11] . Aerobic training for 12 weeks causes the increase of CAT and SOD level as indicator of antioxidant capacity increases and there is a decrease of MDA level as the indicator of oxidative stress decrease [1] . aerobic training is able to decrease the TBARS (81%), and increase the antioxidant enzyme activities such as Cu, Zn-SOD [17] . Aerobic training 5 times a week, for 8 weeks, there is increase of antioxidant enzyme activities (superoxide dismutase, Catalase and glutathione peroxidase), and MDA level decreases. Moderate level intensity continuous training is able to increase the antioxidant capacity [20] .
The influence of interval and continuous training to the blood plasma SOD capacity as the indicator of antioxidant status obtained results that the pre-test results of blood plasma SOD capacity between the interval and continuous training group had no significant differences. It showed the antioxidant status at both group are of the same relative. The testing results of blood plasma SOD capacity between pre-test and post-test showed significant differences at both treatment groups. It showed that interval and continuous training done, produce training adaptation towards the antioxidant capacity increase, which is sufficient to increase the antioxidant activities in body.
Delta results of blood plasma SOD capacity between the interval and continuous training groups showed that there was no significant differences, obtained by sig. 0,403 < α = 0,05. It showed that interval and continuous training is equivalently good so as to increase the antioxidant to overcome the formed free radicals so the oxidative stress can be decreased.
Based on Table 4 , the research, based on the samples obtained, antioxidant capacity increases more effectively, caused by interval training at an average of 74,75%, while by continuous training rata-rata 56,20 %. The interval training causes more production of free radicals than continuous training. The free radical increase trigger the antioxidant defense system and produces more endogenous antioxidant as the form of adaptation.
3.Discussion of the results of the resistance of erythrocyte membrane.
In this research, we talk of osmotic fragility of erythrocyte as indicator of the resistance of erythrocyte membrane. Hematopoiesis process occurs at the spinal cord. Reticulocyte, as the premature form of erythrocyte, will experience maturation and form erythrocyte with diameter of 8 µm, with biconcave discus in 120 days old cell [21] . Erythrocyte is a main component of blood after leucocyte, thrombocyte and plasma [22] .
Erythrocyte membrane is permeable toward water molecule (H2O) because of the protein transport AQP1 [22] . Erythrocyte, which is entered into hypertonic solution, will experience cell shrinkage because more water out draws into the cell. If the erythrocyte is placed at the hypotonic environment, then osmosis willoccur outside the cell that will cause the cell to distend. If the plasma cell is unable to hold high pressure into the cell because of the reach of critical volume, then the cell will break and hemoglobin will be released [23] .
Osmotic fragility test assesses the erythrocyte lysis because of osmotic stress. The erythrocyte osmotic fragility level is influenced by the comparison of cell area surface to the cell volume. The osmotic fragility increase is also influenced by free radical which becomes one of the causes for the erythrocyte damage. Brites, said that free radical has a role toward osmotic fragility of erythrocyte [24] .
During the physical activities, mechanical trauma towards erythrocyte is caused by muscle contraction. Besides that, during the physical activities, the body temperature increases. The body liquid lacks, hemoconcentration and oxidative stress that becomes the causes of hemolysis of erythrocyte during training. [25] . Physical activity loads done regularly gives the body adaptation toward the change of the anti-free radical production and ability to overcome the free radicals produced by the physical activities [25] .
Results of Chou, et.al, cycling interval training, 5 days a week, 30 minutes, average intensity 60% VO2Maks, during 5 weeks, can improve the aggregation, osmotic fragility and decrease the erythrocyte cell damage [26] . Chou, et.al, also studied about the continuous training with moderate intensity (MCT) [7] . After training 5 times a week, 5 weeks obtained the increase results of VO2 max and erythrocyte osmotic fragility decreased which means there is increase of erythrocyte membrane resistance. The results done by Azeez, showed the aerobic training results with moderate intensity increases the erythrocyte osmotic resistance [27] . Mustafa, Et. Al, run training with moderate intensity at wistar rate, each day, 30 minutes, for 4 weeks caused the decrease of muscle cell damage and the increase of erythrocyte osmotic resistance
[28]. Sugiharto, concluded that the aerobic activity has potential towards erythrocyte osmotic fragility [29] . To prevent the physical activity, one should use the appropriate dosage and consider the nutrient aspect, especially those that contain anti free radical substance, such as those containing vitamins C and E.
In the research obtained, the influence of interval and continuous training toward osmotic fragility as the indicator of erythrocyte membrane resistance at the osmotic fragility pretest (FO) between interval training and continuous training, had no significant differences. It showed the initial condition of resistance for the erythrocyte cell membrane between treatment group of interval and continuous run is not different from each other. At the test between pre-test and post-test of osmotic fragility, either at interval or continuous training groups, there is significant differences. It showed that interval and continuous training adaptation is able to increase the erythrocyte membrane resistance, hence a decrease in the liquid concentration (hypotonic) still able not to break. Osmotic fragility test assesses the erythrocyte lysis because of osmotic stress. If the erythrocyte is placed at a hypotonic environment, then osmosis will occur from outside into the cell making the cell distend. If the plasma membrane is unable to hold the high pressure of inter cell because the achievement of critical volume, then the cell will be broken.
Delta results of osmotic fragility between interval and continuous training groups showed no significant differences, obtained by sig. 0,403 < α = 0.05. It showed that interval and continuous trainings are equivalently good in improving the resistance of erythrocyte membrane. Although statistically no differences between interval and continuous trainings toward the increase of the resistance of erythrocyte membrane, based on the sample in the research, there is effectiveness differences. Based on Table 4 , at interval training, the decrease average for osmotic fragility test was 6.67%, while continuous training was 6.52%. It means that interval training is more effective in improving the erythrocyte membrane resistance.
V. CONCLUSIONS
The research conclusions are; (1) Interval and continuous trainings decrease the oxidative stress level and increase both the antioxidant enzyme capacity, and the resistance of erythrocyte membrane. ; (2) Interval and continuous training have no significant differences in decreasing the oxidative stress level, increasing the antioxidant enzyme capacity, and improving the resistance of erythrocytemembrane. ; (3) In the research samples, the continuous training is more effective in decreasing the oxidative stress level, with the decrease average of 13,49%. Interval training is more effective in improving the antioxidant enzyme capacity, with increase in average of 74-75%. Interval training is more effective in improving the resistance of erythrocyte membrane, with an average increase average of 6.67%.
